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^ (54) Tide: COMPOUNDS FOR THE TREATMENT OF VKAL-MEDLOED DISEASES 
CJ 

^ (57) Abstract: Flavivirus, ihabdovirus and paramyxovirus infections may be treated.by administering an tnhibitpr of the enzyme 
dihydrooxotate dehydrogenase such as 6-fluoro-2-(2'-fluoto-l,r-biphenyl-4-yl>3-methyl-4-quinoIme^ add sodium salt 

Q (Biequmar). A synergistic effect can be obtained if an interferon sudi as interferon ct2, inteiferon a8 or interfenm p, or an inhibitor of 
a second en^rme selected from inosine iDonophoq>hate dehydrogenase, guanosine monophosphate synthetase, cytidine triphosphate 

^ synthetase and S-ad^osylhomocysteine hydrolase, is also administeied. 
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COMPQUNPS FOR THE TREATMENT OF 
VIRAL>MEDIATED DISEASES 

Field of the Invention 
5 This invention relates to the treatment of infections caused by viruses of the 

Flaviviridae, Rhabdoviridae and Param30coviridae femilies. 

Background to the Invention 

At present there is no effective treatment for chronic hepatitis C. So iar, 

10 human interferons have been used to treat patients with chronic hepatitis C. The 
efficacy of this treatment is about 20%. Recently, Ribavirin has been used in 
combination with interferon to treat patients with chronic hepatitis C. The combined 
treatment efiBcacy is up to about 40%. However, the dosage of Ribavirin required is 
high and there is accompanying red blood cell toxicity. 

1 5 The search for effective drug(s) for hepatitis C is under the scrutiny of 

investigators worldwide. Most ifnot all the enzymes ofhepatitisC and related, 
viruses of the Flaviviridae family have been used as targets in the search for an - 
antiviral drugs against hepatitis C. A major problem with the study of hepatitis C is a 
lack of in vitro cell-based and animal model systems. To date, there is no good 

20 replicative cell system to assay for activity against hepatitis C virus. The only animal 
model for hepatitis C is the chimpanzee. However, chronic hepatitis C infection is 
difficult to establish in chimpanzees. This fiict further complicates the use of 
chinqjanzees as an animal model system. . 

25 Sommary of the Invention 

"Stirrogate** vihis/host ceU systems were med to sesut^h for antivi^ 
compounds which can be used as antiviral drugs to treat patients with acute and 
chronic hepatitis .C in particular^ and flavivirus, rhabdovirus and paramyxovirus 
infections in general. Several families of compounds which are structural and 
30 biological analogues were selected for testing for their antiviral activities in human 
and monkey cells against three viruses of the Flaviviridae family (yellow fever. 
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kunjin and dengue viruses), a virus of the Rhabdoviridae family (vesicular stomatitis 
•virus; VSV) and a virus of the Paramyxoviridae family (respiratory syncytial virus; 
RSV). These are all RNA viruses that infect human and non-human primate cells. 
It was found that the 6-fluoro-2-(2»-fluoro- 1 , 1 '-biphenyl-4-yl)-3-methyN4'. 
5 quinolinecarboxylic acid sodium salt (Brequinar) and other inhibitors of the enzyme 

dihydroorotate dehydrogenase exhibited potent activity against the viruses tested. 
Ribavirin was also tested. The dihydroorotate dehydrogenase inhibitors were always 
more potent than, and indeed act synergistically in combination with, an interferon. 
An inhibitor of dihydroorotaite dehydrogenase can also be administered in 

1 0 combination therapy with an inhibitor of a second enzyme selected from inosine 
monophosphate dehydrogenase, guanosine monophosphate synthetase, cytidine 
triphosphate synthetase and S-adenosylhomocysteine hydrolase, optionally in further 
combinatioh with an interferon, to provide a synergistic aritivind effect 

Accordingly, the present invention provides a method of treating a host 

IS infected with a vims of the Flaviviridae, Rhaboviridae or Paramyxoviridae &mily, 

which method comprises the step of admimstermg to the host an inMU^ 
dihydroorotate dehydrogenase. 

The invention additionally provides: 

novel compounds which are structural analogues of Brequinar and their 
20 preparation; 

use of an iiiJul>itor of dihydroon>tat^ 
- nianufactureofa medicament for use in the treatment of an infection 
attributable to a virus ofthe Flaviviridae, Rhabdoviridae, or 
Paramyxoviridae femily; 

25 - ah anti-flavivinis agent, anti-rhabdovinis or anti-paramyxovuus agent 
comprising an inhibitor of dihy droorotate dehydrogenase; 
products containing aii inhibitor of dihydroorotate dehydrogenase and 

an interferon as a combined preparation for shnultaneous, separate or 
sequential use in treating an uifection attributable to a vims of Uie 
30 Flaviviridae, Rhabdoviridae or Paramyxoviridae family; 

- . products containing an inhibitor ofdihydrobrotate dehydrogenase and an 
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inhibitor of a second enzyme selected from inosine monophosphate 
dehydrogenase, guanosine monophosphate synthetase, cytidine triphosphate 
synthetase and S-adenosylhpmocysteine hydrolase as a combined preparation 
for simultaneous, separate or sequential use in treating an infection 
5 attributable to a virus of the Flaviviridae, Rhabdoviridae or Paramyxoviridae 

family; and 

A method for identifying an anti-flavivirus, anti-rhabdovirus or anti- 
paramyxovirus agent, which method comprises testing a test compound for its 
ability to inhibit dihydroorotate dehydrogenase. 

10 

Detailed Description of t he Invention 

Inhibitors of dihydroorotate dehydrogenase 

Dihydroorotate dehydrogenase (DHO-DH, DHOD, EC 1 .3.3. 1) is the fourth 

15 enzyme in the de novo pyrimidine biosynthetic pathyvay. Any inhibitor of this 
enzyme is used in the present invention. 

A technique for identifying inhibitors of dihydroorotate dehydrogenase using 
a computer algorithm is described in Biochemical and Biophysical Research 
Commwiications 223, i654-659 (1996) and in Biochemical Pharmacology vol 49, No. 

20 7, pp 947-954 (1995). The technique involves the correlation of the biological 

activity of a given compound with fee biological activity of known DHOD inhibitors 
such as dichlorballyl lawsone and Breqmnar. The COMPARE computer algorithm 
niay be used for the coirelation (see J. Nafl. Cancer Inst 1088^^ 

An in vitro assay for inhibitors of mouse liver dihydioorotate dehydrogenase 

25 is described in L Biol. Chem.m No. 38, pages 22467-22472 (^^ Mouseliver 
dihydroorotote dehydn)genase naay be prepared as described in Biochra^ 
336;299-303 (1998). 

Inhibitors of dihydroorotate dehydrogenase are described, for cxamp^ 
Douglas G. Batt in Exp:Opin. Thar. Patents (1999) 9 (1), 41-54, fee contents of 
30 which are incorporated h^in by reference. 

The fact that inhibitors of dihydroorotate dehydrogenase have been found to 
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have activity against certain classes of RNA virus offers a means of screening for 
new antiviral agents. Accordingly the invention provides a method ofor identifying 
an anti-flavivirus, anti-rhabdovinis or ahti-paramyxovims agent, which method 
comprises: 

S (a) providing a test compound; 

.(b) determining whether the test compound has activity as ah inhibitor of 

dihydroorotate dehydrogenase; and . 
(c) selecting the test compound as an anti-flavivirus, anti-riiabdovirus or 
anti-paramyxovuiis agent if it is shown to have activity in step (b). 
1 0 The candidate test compounds may be tested for dihydroorotate dehydrogenase 
inhibitory activity by any known technique, such as those mentioned above. 

Four classes of dihydroorotate dehydrogenase inhibitors are preferred for use 
in die present invention. These are: 

15 - compounds ofthe formula (I): 



Y 




wherein: 

each A is independently selected from the group consisting of hydrogen, halogen, 
perhaloalkoxy, amino CrQ alkyl, NOj, CN, SOjCHj, C,-Cg alkyl, Cr-C» alkoxy, 
C3-C7 cycloalkyl, C3-C7 cycloalkenyl, atyl, aryloxy, CrQ peifaaloalkyl and Y; or 
20 two aidjacent groups A on ring form, together with the phenyl ring to which they 
are attached, a naphthalene ring system;. 

R is cyclohexyl, phenoxy or bemsoxy, or a phenyl ring wMch is unsubstituted or 
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substituted by a group A as defined above; or 

k and an adjacent group A on ring b form, together with the phenyl ring to which 
they are attached, a naphthalene or phenanthrene ring system; 
Y is selected from the group consisting of COOM, CONHR*, SO3M and hydrogen; 
5 M is selected from the group consisting of H, Li, Na, K and 0.5 Ca; 
R* is CrC,o alkyl; 
n is 1 or 2; and 

T is =N- or =C(Z)- wherein either 

(i) Z is selected from the group consisting of hydrogen, NHj., OH, C,-Cj. 
10 aUcyl, cycloalkyl, aryl and C,-C6 perhaloalkyi, or 

(ii) Z is a bridging moiety selected from the group consisting of -V- W- 
(wherein V is CHj or S and W is CH^, O, S or NH) and -(CU^2 -C(==Zy wherein Z is 
O or Hj, the said bridging moiety being attached to the ortho position of ring b of the 
adjacent biphenyl group, thereby completing a ring; 

15 

- compounds of formula (I'): 



Y 




wherein A and Y are as defined above for foiinula (I); 

R' is hydrogen and R'' is a thiophene ring or a groi^> of formula (i*) or (ii'): 
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(ii') 

or R' and R" fonii, together with the carbon atoms (denoted "C") to which they 
attached, a ring system of formula (iii ') or (i v'): 



5 




(iii') (ivO 

wiierein R*' is H or halogen and R" is H or C, - Q alkoxy; 

15 - compounds of formula (m): 

O 




( III ) 



wherein: 

each A' is indq)endently selected from the group consisting of hydrogen, C,-C, 
alkyl, C-C, alkoxy, C,<:, alkenyl. Cj-C, alkynyl, C-C^ cycloalkyl, halogen. 
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unsubstituted aryl, X-substituted aryl, NO2, CN, COOR, CONHR and NHR; 

X is selected from the group consisting of halogen, NO2, Cj-C^ alkyl, aryl, fused aryl 

andCOOR; 

R is selected from the group consisting of hydrogen and CpCj alkyl; and 
5 B is selected from the group consisting of CrCg alkyl, H, CF3 and aryl which is 

unsubstituted or substituted by halogen, Cj-Cj alkoxy, CpCj alkyl, NO2, aryl or fused 
aryl; 

compounds of the formula (V): 




(V) 



O 



10 wherein: 

is selected from the groiq> consisting of hydrogen, CpCg alkyl, Cj-Q alkenyl, C2- 
Ca alkynyl, C3-C7 cycloalkyl, lialogen, unsubstituted azyl, hdogen-isubstito^ 
fused ajyl NO2, q^, NHR' and N(R*)2; 

R' is selected from the groiq) consisting of hydrogen,, CrCg alkyl and OH; 
15 X' is hydrogen or halogen; and 

B', Y' and Z' arc each independently selected from hydrogen, OH, Cj-Cs alkyl, 
halogen, CN, NO2 and CT3; and 



26 



compounds of the formula (VII): 
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wherein: 

each is independently selected from the group consisting of hydrogen, C,-Cg 
alkyl, CpCjo alkoxy, halogen and N(R^)2; 
5 B^isadirectbond,-CH=<;H-or-C=Cs 

X? is selected from the group consisting of 0> S and NR^; 

is selected from the group consistmg of hydrogen, C,-C4 alkyl and aiyl; 
is selected from the group consisting of COOM' and SOjM^; and 
M* is selected from the group consisting of H, Li, Na, K and 0.5 Ca. 
10 A halogen atom may be fluoro, chloro, bromo or iodo. A Cj-Cs alkyl group is 

suitably a Cj-C^ alkyl group. A €,-€4 alkyl group is typically methyl, ethyl, n- 
propyl, isopropyl or butyl. A C3-C7cycloalkenyl group is typically cyclohexenyl. A 
C3-C7 cycloalkyi group is typically a cyclopentyl or cyclohexyi group. A CrQ 
perfaaloalkyl group may be a C1-C4 peifaaloalkyl group. The halo atom may be chloro 
15 orfiuord. A particularly suitable peifaaloalkyl group is triifluoromethyl. 

An axyl group is typically a phenyl. A Cs-Cs alkenyl group is sfuitably a C2-C4 
alkcnyl group. A Q-Q alkynyl groiqp is suitably a C2-C4 alkynyl group. Fused aryl 
is generally naphthyl. AC,-Ctoalkoxy group is preferably a C,-C6alkoxy group, for 
example a CrC4 alkoxy groiqj such as methoxy or ethoxy. 
20 Perhaloalkoxy is, for example, OCF3, OCCI3 or OCBr,. Preferably it is OCF3. 

. . Aiyloxy is, for example, phenoxy or benzyloxy. 

The compounds of formula (I) are known and may be prepared by published 
methods or by submitting compounds produced by the published methods to routine 
synthetic modifications and interconversion which are well known in organic 
25 chemistry. Literature references for many of the published methods are quoted in the 
paqper by Douglas G. Batt cited above. For instance, compounds of formula (I) in 
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which T is =C(Z)- may be prepared as described in US-A-4680299. Compounds of 
formula (I) in which T is =N- may be prepared as described in . 
US-A-4639454. Compounds of formula (I) in which Z is a bridging moiety as . 
defined above may be prepared as described in US-A-49 18077, US-A-5062954, 
5 WO9506640, US-A-5371225, EP-A-721942, JP10231289, Organ BioL (1997) 4(2): 
43-48 and 49-57, JP-6306079-A2 and 216* ACS Meeting, Boston USA (1998) 
ORGN 132. Compounds of formula (I*) may be prepared using the same synthetic 
strategy as that described in US-A-4680299. 

Preferred compounds of formula (I) are those in which: 
10 each A is independently selected from the group consisting of hydrogen, halogen 
(preferably F) amino CpCg alkyl (preferably NH2(CH2)-), CpCg alkyl (preferably 
CHj) and CpCg perhaloalkyl (preferably CFj); 

Y is selected from the group consisting of COOM and CONHR' wherein M is as 
defined above and R' is Cj-Cjo alkyl, preferably octyl; 
15 T is =C(Z)- wherein 

(i) Z is select^ from the group consisting of hydrogen, Cj-Cg alkyl 
(preferably CH3), NH2 and OH, or 

(ii) Z is a bridging moiety as defined above selected from the group 
consisting of -(CH2>, -(CH2)3-, -SCHj-, -CHjO, -CHjS-, -CHjNH- and 

20 t(CH2)-C(0)-. 

In fonnula (I) the substituent A in ring a is preferably OCF3, hsilogen (most 
preferably F) or NH2(CH2)2-i preferably bonded at position 6 of the quinoline ring 
system. The substituent A in ring h is preferably hydrogen. 

Examples ofcompbundsoffonnula (I) include those of formula (la)/ 
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5 




10 

wherein: 

each A is independently selected from the ^oup consisting of hydrogen, halogen, 

amino CjA alkyl, NOj, CN, SO2CH3, 0,-0, sJkyi, C3-C7 cycloalkyl, aryl. CrQ 
15 perhaloalkyl and Y; 

Y is selected from the group consisting of GOOM, CONHR* SOjM and hydrogen; 

M is selected from the group consisting of H, Li, Na, K and 0,5 Ca; . 

R* is CrCjo alkyl; and 

T is -N- or ==C(Z)- wherein either 
20 (i) Z is selected from the group consisting of hydrogen, NH2, OH, Cj-Cg 

alkyi, C3-C7 cycloalkyl, aryl and C,-C6 perhaloalkyl, or 

(ii) Z is a bridging moiety selected from the group consisting of -V-W- 

(wherein Y is CH2 or S and W is CHj, O, S or NH) and -(CHa^t -C(=Z)- wherein Z is 

O or Hj, the said bridging moiety being attached to the ortho position of ring b of the 
25 adjacent biphenyl group, thereby completing a ring. 

The substituent A in ring c of formula (la) is preferably hydrogen or orthor 

halogen (most preferably ortho-F). 

Amongst preferred comjppunds of formula (I) are those of formula (11): 
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5 




10 wherein 

R' is H, a halogen or OCF3; 

M is as defined above; 

R^isHorCj-Qalkyl; 

is H or OR* wherein R^ is H or Cj-Q allg^l; 
15 RMs H or CrQ aikyl; or R^ and R^ form, together with phenyl ring b to which they 

are attached, a naphthalene ring; and 

R' is cyclohexyl, phenoxy or benzoxy, or a phenyl ring which is unsubstituted or 
substituted by halogen; or R^ and R' form, together with phenyl ring b to which they 
are attached/a phenanthrene ring. 



20 

Substitution patterns of specific compounds of formula (II) are as follows: 



25 



R" 


M 


R» 


R» 


R* 


R' 


Compound. 


F 


H 


CH3 


H 


H 


2-fluoro- 
phenyl 


Breqinnar 


F 


H 


H 


H 


H 


phenyl 


I3K5 


F 


H 


CH3 


H 


H 


pholyl 


I3ICS5 


F 


H 


H 


H 


H 


cyclohexyl 


I3K46 


F 


H 


H 


H 


H 


phenoxy 


I3K52 


F 


H 


H 


OH 


CH, 


benzoxy 


13K53 


H 


H 


H 


H 


H 


phenoxy 


nK52 
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n 


n 


1 

n 


n 


1.. 
n 


cyciohexyi 


1 1 

11M6 


H 


H 


H 


OH 


CH, 


benzoxy 


I1K53 


H 


H 


CH, 


H 


H 


phenyl 


nK55 


OCF3 


H 


H 


H 


H 


phenyl 


I2K5 


F 


H 


H 


H 


fonn with ring b a 
phenanthrene ring of 


I3K4 










fonnula: 














1 bT 


[ 1 




r 


TT 

H 


H 


foim widi ring h 


F 


I3K36 








a m^fathalme 


ring 






OCFj 


H 


H 


H 


H 


cyciohexyi 


I2K46 


OCF3 


H 


CH, 


H 


H 


phenyl 


I2K55 


OCF3 


H 


H 


OCH3 


CH3 


benzoxy 


I2K51 


OCF3 


H 


H 


H 


H 


pbenoxy 


I2K52 


F 


H 


H 


OCH, 


CH3 


benzoxy 


I3K51 


F 


H 


H 


fonn with ring b 
a nqihthalene ring 


H 


I3K6 



Eq)ecially prefened is the sodium salt of Brequinar, which has the fonnula 

15 (Hb): 
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(Hb) 



Brequinar can be prepared as described in US-A-4680299 (Example 28). 

Some of the compounds of formula (II) are novel. Accordingly, the invention 
further provides a compoimd of formula (Ila) 




. wherein 

5 M is selected fit)m the group consisting of H, Li, Na, .K2md 0.5 Ca; 
R^isHorCrC^alkyU 

R^^ is H or OR* wherein RMs H or CrQ alkyl; 
R^isHorCj-C^alkyUand 
R*^ is phenyl, cyclbhexyl, phenoxy or benzoxy. 
10 Preferred examples of the compounds of fqnnula (Ila) are: 

2-(4-biphenylyl)-6-trifluoromethoxy-quinoline-4-carboxylic acid (compound I2K5); 
2-(4-biphenylyI)-3-methyl-6-trifluoromethoxy-quinoline-4-carboxyIic acid 



wo 01/24785 



PCTAJS00y26797 



.14- 



2-(4^yclohexylphenyl)-6-trifluoiomcthoxy-quinoline:4-c^ acid (compound 
I2K46); 

2K4-ben2yloxy-2-methoxy-3-methyl-phenyl)-6-trifluoit)m^^^ 
5 carboxylic acid (compound I2K51); and 

2-(4-phenoxyphenyi)-6-tiifluoromethoxy-quinoline-4-carboxylic acid (compound 

The compounds of formula (II), including the novel compounds of formula 
(Ha), may be prepared by the synthetic route dcfscribed in US-A-4680299 mentioned 
1 0 above. This involves the Pfitzinger reaction, whereby an appropriately substituted 
isatin is condensed with an Jwropriately substituted ketone (J. Org. Chem. 18, 1209, 
1953), 

Accordingly^ the invention further provides a process for producing a 
compound of formula (Ha) as defined above, vAnch process comprisies 

15 a) condensing the trifluoromethoxy-substituted isatin compound of the 

following formula (IX): 



20 




,c:=o 



(K) 



25 with a ketone of foimula PQ: 




(X) 



wherein R^, R", R** and R" are as defined above for fonnuia (Ila), in the presence 
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of E b^S?* flnH 

(b) if desired, converting a resulting compound of formula (Ila) in which 
M is H into.a pharmaceutically acceptable salt thereof wherein M is Li» Na, K or 0.5 
Ca. 

5 The base used in step (a) may be an inorganic base or an organic base. 

Preferred bases include potassium hydroxide and sodium hydroxide. The reactioii is 
generally conducted in a solvent The solvent is preferably ethanol. 



Preferred compounds of formula (I') have the following substitution patterns: 



A . 


Y 


R' 


R" 


Compound 


6-F 


COOH 


H 


formula (i*) 


DK44 


6-OCFj 


COOH 


fonnula Qv) v/hsmn R** is 
methoxy 


I2K42 


6-cx:f3 


COOH 


formula (iii') wherein R'" is F 


I2K43 


6-F 


COOH 


formula Qv') wherein R" is 

metlioxy 


I3Ki42 


6-OCF3 


COOH 


CHj 


thiophen-2-yl 


I2K20 


6-F 


COOH 


formula (iii') whneinR'" is F . 


I3K43 


H 


COOH 


H 


formula (i') 


I1K44 



Preferred compounds of formula (III) are those in v^ch: 
20 each A' is indq)endently selected fiom the group consisting of hydrogen, halogen, 
Ci-Cg allcyl and ClC, alkoxy; and 

B is selected fiom .the group consisting of hydrogen* C|-Cs all^l, phenyl and benzyl, 
the said phenyl and benzyl being unsubstituted or substituted by halogen (preferably 
ei or Br), Ct-Cg alkoxy (preferably €,-€4 alkoxy such as (X^Ha) or CpQ alkyl 
25 (preferably CrC4 alkyl such as CHj). 

When B is substituted phenyl or benzyl as defined above, the substituent is 
preferably at position 4 of the phenyl ring. The group A' in ring a is pref^ably H. 
The group A* in ring b is preferably H, or it is para-Ci-Cg alkoxy or para-halogen 
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(preferably CI or Br). 

Especially preferred is l-(p-bromophenyl)-2-methyM H-naphth[2,3- 
d]imidazole-4,9-dione (BNID) which has the formula (IV): 

O 

(IV) 




10 The compoimch of formula (III) may be prepared as described in J. Med. 

Chem, 1996, 32, 1447-1451, or by submitting compounds produced as described in 
this document to routine synthetic modifications and interconversion which are well 
known in organic chemistry. BNID can be prepared as described in J. MeA Chem. 
1964,7,362-364. 

15 Preferred compounds of formula (V) are those in which 

is selected fi-om the group consisting of hydrogen, C,-Cb allcyl (preferably C,- C4 
■\ alkyl such as CH3) and halogen; 
B is hydrogen or OH; 
X* is hydrogen; and 

20 . and Z* are each independentiy selected jBrom the group consisting of hydrogen, 
halogen (preferably CI) and Cj-Cg alkyl (preferably CrC4 alkyl such as CH3). 

Especially preiferred is dichloroallyl lawsone which has the formula (VI): 

O 




(VI) 



The compounds of formula (V) may be prepared as described in US- A- 
3655699 or W09166863, or by submitting compounds produced as described in 
30 these documents to routine isynthetic modifications and interconversions which are 
well known in orgariic chemistry. Dichloroallyl lawsone can be prepared as 
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described in US-A-3655699. 

Preferred compounds of formula (VII) are those in which 
each is hydrogen or C|-C,o alkoxy (preferably CrQ alkoxy such as methoxy); 
is a direct bond; 
5 is NR^ wherein is hydrogen or C,tC4 alkyl; and 
Y^isCOOH. 

Preferably each in formula (VII) is positioned meta to the linking group 
B^ and each is positioned ortho to the linking group X^. 

Especially preferred is 2,2 '[3,3'^dimethoxy[l, r-biphenyl]-4,4'- 
1 0 diyl)diimino]bis-ben2X)ic acid (redoxal) which has the formula (VIII): 



15 




(VIII) 



Redoxal is described in Zhur; AnaL Khim. 15^ pp 671-675, 1960 and Chemical 
Abstracts 1961 vol. 5, 18447b. Other compounds of formula (VII) may be prepared 
20 by routine synthetic modifications and ihterconversion of compounds prepared in this 
reference. 

Interferons 

The interferon for use in the present inventioii nmy be an i^^ 
25 interferon a2 or a8, or interferon p. The isna "interferon" includes fragments which 
have interferon activity and mutant forms of an inteif eron which retain interferon 
activity. For example, the sequence of an intoferon a or P may have been modified 
to enhance activity or stability as reported in US-A-5S82824, US-A-5593667 or US- 
A.5594107. 

30 The interferon may have been purified from natiird sources or niay be a 

recombinant interferon. . The species of interferon is generally the same as the ho^^ 
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5p?ci?^ to which the interferon is administer^. Ths invention is pciticulurly 
appUcable to the.treatment of flavivinis infections in humans. Preferably therefore j 
human interferon such as human interferon a2 or a8 or human interferon p is used. 
The interferon 08, particularly the human interferon a8, typically has a 
5 specific activity of more than 0.3x1 0', generally from 0.3x1 0' to 3x1 0' and 
preferably from 0.5x10' to 3x10', lU per mg protein. The human interferon p 
typically has a specific activity of from 4x10* to 8xl0«, preferably from 4.8x10* to 
6.4xl0^ lU per mg protein. Interferon o and interferon P specific activities are 
determined according to reference standards MRC 69/19 and Gb-23-902-53 1 
10 respectively. Specific activity is determined according to a modification of the 
method of Armstrong, Applied Microbiology 2L 723, 1971, in which 0.2 ng/ml of 
actinomycin D is included in the yiral challenge and the viral induced cytopathic 
. effect is read directly. 

The interferon such as the interferon a2 or a8 or the interferon P is preferably 
15 obtainable by the methodology of WO 96/30531. The interferon is thus obtainable 
by a process comprising culturing mammalian cells transfected with a nucleic acid 
vector comprising: 

(i) a coding sequence which encodes the interferon and which is operably 
. linked to a promoter capable of directing expression of the coding 
20 sequence in mammalian cells in the presence of a heavy metal ion; 

00 a first selectable marker sequence wiiich comprises a metallothionein 
^ gene and which is operably linked to a promoter capable of directing 

expression of the metallothionein gene in the cells in the presence of a 
heavy metal ion; and 

25 (iii) a second selectable matker sequence which comprises a neo gene and 
which is operably linked to a promoter capable of directing expression 
' of the neo gene in the cells; 
unless conditions that allow expression of the coding sequence; and recovering the 
interferon thus produced. 
30 The transfected mammalian cells may be cells of a human or animal cell line. 

They may be BHK, COS, Vero, human fibroblastoid such as CIO, HeLa, or human 
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lymphoblastoid cells or cells of a human tumour cell line. Preferably, however, the 
cells are CHO cells, particularly wild-type CHO cells. 

Desirably, transfected cells will have all or part of such a vector integrated 
into their genomes. Such cells are preferred because they give stable expression of 
5 the coding sequence contained in the vector. Preferably, one or more copies of the 
entire vector will be integrated, with cells having multiple integrated copies of the 
vector, for example from 20 to 100 copies or more, being particularly preferred 
because these cells give a high stable level of expression of the coding sequence 
contained in the vector. 
10 However, cells having less than complete sections of the vectors integrated 

into their genomes can be employed if they are functionally equivalent to cells 
having the entire vector.integrated into their genomes, in the sense that the integrated 
sections of the vector enable the cell to express the coding sequence and to be 
selected for by the \ise of heavy metals. Thus, cells exhibiting partial integration of a 
15 vector may be employed if the integrated element or elements include the coding 
sequence operably linked to its associated promoter and the metallothionein marker 
sequence operably linked to its associated promoter. 

Any promoter enable of enhancing expression in a mammalian cell in the 
presence of a heavy metal ion such as Cd^\ Cu^^ and Zn^^ may be operably linked to 
20 . the interferon coding sequence. A suitable promoter is a metallothionein gene 
promoter. The mouse metallothionein gene I (mMTl) promoter is preferred. 

Suitable promoter/enhancer combinations for the coding sequence include t^^ 
mMTI promote flanked iq)stream with a mouse sarcoina virus (MSV) enhancer 
(MSV*mNfTl) and a Rous sarcoma virus (RSVj enhancer upstream of a mouse 
25 . manunary tmnour virus (MMTV) promoter. MSV-mMTl is preferred. 

As far as the first selectable marker sequence is concerned, any promoter 
capable of enhancing expression in a manunalian cell in the presence of a heavy 
metal ion such as Cd^» Cu^^ and Zn^ may be operably linked to the metallothionein. 
gene such as a human metallothionein gene. Preferably, the marker sequence gene is 
30 a human metallothionein gene, such as the human metallothionein gene IIA, which 
has its own promoter. 
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The second selectable marker sequence is a neo gene. More than one type of 
this gene exists in nature: any specific neo gene can be used in a vector of the 
invention. One preferred neo gene is the Exoli neo gene. 

The promoter for the neo gene is capable of directing expression of the gene 
S in a mammalian cell. Suitable promoters are the cytomegalovirus (CMV) early 
promoter, the SV40 promoter, the mouse manrunary tumour virus promoter, the 
human elongation factor 1 a-P promoter (EF-1 a-P), the SRa promoter and a 
metallothionein gene promoter such as mMTl . The promoter may also be capable of 
expressing the neo gene in bacteria such as Exoli in which a vector may be 
10 constructed. 

The interferon coding sequence (i) and the marker sequences (ii) and (iii) are 
thus each operably linked to a promoter capable of directing expression of the 
relcvjant sequence. The term "operably linked" refers to a juxtaposition wherein the 
promoter and the coding/marker sequence are in a relationship permitting the 
15 coding/marker sequence to be expressed under the control of the promoter. Thus, 
there may be elements such as 5' non-coding sequence between the promoter and 
coding/marker sequence. Such sequences can be included in the construct if they, 
enhance or do not impair the correct control of the coding/marker sequence by the 
promoter. 

20 The vector may be a DNA or RNA vector, preferably a DN A vector. 

Typically, the vector is a plasmid. Each of the sequences (i) to (iii) ynW typically be 
associated with other elements that control their expression. In relation to each 
sequence, the following elements are generally present, usually in a S' to 3' . 
anangement: a promoter for directing esqmssion of the seqttence and optionally a 

25 regulator of the promoter, a translational start codon, the coding/marker sequence, a 
polyadoiylatipn signal and a transcriptional terminator. 

Further, the vector typically comprises one or more origins of replication, for 
example a bacterial origin of replication, such as the pBR322. origin, that allows 
replication in bacterial cells. Alternatively or additionally, one or more eukaryotic : 

30 origins of replication may be included in the vector so that replication is possible in, 
for example yeast cells and/or manunalian cells. 
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The vector may also comprise one or more introns or other non-coding 
sequences 3* or 5' to the coding sequence or to one or more of the marker sequences. 
Such non-coding sequences may be derived from any organism, or may be synthetic 
in nature. Thus, they may have any sequence. Such sequences may be included if 
5 they enhance or do not impair correct expression of the coding sequence or marker 
sequences. 

The transfected cells are typically cultured in the presence of a heavy metal 
ion selected from Cd^, Cu^* and Zn^*, particularly in an amount which is not toxic to 
the cells. That can lead to higher expression of the desired interferon. The 

1 b concentration of the heavy metal ion in the culture medium is typically from 1 00 to 
200 fiM. Cells may therefore be cultured m the presence of from 100 to 200 ^M of a 
heavy metal ion selected from Cd^*, Oj?* and Zh^*, for example from 130 to 170 
of the heavy metal ion. A useful concentration is about 150 ^M, particulaily when 
the heavy metal ion is Zn^. 

15 The interferon that is produced may be recovered by any suitable means and 

the method of recovety may vary depending on, for example, the type of cells 
employed and the culture conditions that have been used. Desirably, the interferon 
produced will be purified after recovery. Substantially pure interferon can thus be 
. obtained. 

20 Ihe humanP-interferonprovidcklby WO 96/30531 has a high degree 

sialylation. Like natural human p-interfeK)n produced by prm 
fibroblasts, it is well glycosylated. However, it has a higher bioavailability than the 
natural p-kterferon or recombinant P-inteifen>n prodtK:ed in £co/i 

The higher bioavailability of ^e P-interferon can be characterised. When 1.5 

25 X 10^ lU of the interferon is injected subcutaneously into the back of a rabbit of about 
2 kg: (a) ^ 128 lU/mi of the interfinon iis detectable in the serum of the rabbit after 1 
hour, and/or (b) a 64 lU/ml of the interiferon is detectable in the serum of the rabbit 
after 5 hours. 

The maximum level of interferon is typically observe.d after 1 hour. 
30 According to (a), therefore, 128 to 256 lU/ml such as 140 to 190 lU/ml of the 

interferon may be detectable in the rabbit serum after 1 hour. After 5 hours according 
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to (b), ^ 70 lU/ml such as 2: 80 lU/ml of the interferon may be detectable in the 
rabbit seruiiL Typically according to (b), an amount of interferon in the range of 64 to 
128 lU/ml such as 80 to 1 10 lU/mi can be detected. 

Additionally or alternatively, the human interferon p can be characterised by 
5 its specific activity. It can have a specific activity from 4.8 x 10* to 6.4 x 10* lU per 
mg equivalent of bovine serum albumin protein, as noted above. The specific 
activity may be from 5 x 10' to 6 x 10*, for example from 5.2 x 10* to 5.8 x lO'^ such 
as from 5.3 x 10* to 5.5 x 10*, lU per mg equivalent of bovine serum albunun 
protein. 

10 The human interferon P may also be characterised by one or more of the 

following properties: 

1 . The interferon p typically has an apparent molecular weight of 26,300 
as determined by 15% sodium dodecyl sulphate-polyacrylamide gel 
electrophoresis (SDS-PAGE). 

15 2. When injected as a neat intravenous b6lus into a rabbit, the half life of 
the interferon is typically in the range of from 12 to 15 min such as 
about 1 3 !4 min. The bolus is injected into the rabbit ear vein and 
blood samples are withdrawn from the rabbit ear artery. Rabbit serum 
is assayed for die antiviral activity of the interferon according to the 

20 modification ofthe method of Armistrong (1971). 

3. The antiviral activity of the mterferon in a human hepatoblastoma ceU 
line (HepG2) is at least equal to and, typically, about 1.5 times the 
activity of natural interferon P from primary diploid human fibroblast . 
cells. The interferon is also about 2.2 tiines more e£fective than 

25 betaseron in protecting Hep2 cells against a viral challenge. Antiviral 

activity is again determined according to the modified meth^ 
Armstrong(1971)<ActinomycinD was omitted in the mitiviral ' 
determination in HepG2 cells, . ' 

The oligosaccharides associated with the interferon p of the invention may 
30 also characterise the interferon p. The interferon P carries oligosaccharides which . 
can be characterised by one or more of the following features: 
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Neutral (no acidic substituents): 5 to 15%, preferably about 10% or 
lower. 

Acidic : 95 to 85%, preferably about 90% or higher. 
The total desialylated oligosaccharide pool is heterogeneous with at 
least six distinct structural components present in the pool. 
Matrix-Assisted Laser.Desorption lonisation - Time of Flight 
(MALDI-TOF) mass spectrometry and high resolution gel permeation 
chromatography data are summarised as follows: 



Mass detected 


Composition 


Calculated Mass 


gu equivalent 


1786.2 


5Hex,4HexNAc, 1 
2AB,Na 


1782 


11.1 


1929.9 


5Hex,ldHex, 
4HexNAc, 1 
2AB,Na 


1928 


12.2 


2295.5 


6Hex, IdHex, 
5H«s{NAc 1 
2AB,Na 


2293 


14.5 


2660.1 


7Hex, IdHex, 
6HexNAc 1 
2AB,Na 


2658 


17.6 


3019.1 

L 


8Hex, IdHex, 
THexNAc, 1 
2AB,Na 


3023 


20.7 



The carbohydrate moiety of the human interferon p of WO 96^ 
20 of hi-, tri- and tetra-antamary complex type N-lmked oligosaccharides. These 

oligosaccharides contain repeatiiig lactosamine(s). About 20 to 50%, for exMiple 20 
to 30%, 30 to 40% or 35 to 50%, of the oligosaccharides are bi-antennaiy 
oligosaccharides. About 30 to 65%, for example from 40 to 60% or 50 to 60%, of 
the oligosaccharides are tri-anteimary oligosaccharides. About 2 to 15%, for 
25 example from 2 to 8%, 4 to 1 0% or 5 to 1 5%, of the oligosaccharides are tetra- 
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antennary oligosaccharides. Percentages are calculated by weight of total analysahle 
oligosaccharide content 

Inhibitors of the second enzvme 
5 Compounds which are inhibitors of inosine monophosphate dehydrogenase, 

guanosine monophosphate synthetase, cytidme triphosphate synthetase and S- 
adenosylhomocysteine hydrolase have been reported in WO 00/50064 (the contents 
of which are incorporated herein by reference) to have anti-viral activity against 
viruses of the Flavivmdae and Rhabdoviridae families. Examples of these 

1 0 compounds include 5-membered carbocyclic nucleosides and mycophenolic acid 
compoxmds such as those described below. 

Some of these antiviral compoimds have been tested as inhibitors of 
dihydroorotate dehydrogenase and foimd to be inactive. This indicates that (a) the 
replication of flaviviruses, rhabdo viruses and param3rxoviruses in cells involves more 

1 5 than the inhibition of dihydroorotate dehydrogenase, and (b) dihydroorotate 

dehydrogenase is only one of several nucleotide synthesis enzymes necessaiy for 
viral replication. 

This finding offers an opportimity for combination therapy whereby 
infections attributable to viruses of the Flaviviridae, Rhabdoviridae and 
20 Paramyxoviridae families may be treated using a dihydroorotate dehydrogenase 
inhibitor and an inhibitor of a second enzyme selected from guanosine 
. monophosphate dehydrogenase, guanosine monophosphate synthetase, cytidine 
triphosphate synthetase and S-adenosylhomocysteine hydrolase. If desired the two. 
inhibitors may be used in combination with an interferon. The strategy of usmg 
25 combination therapy addresses the problem of multidmg resistance which typically 
arises ^en a single agent is used to treat a disease or disorder. / 

The S-membered carbocyclic nucleoside may have the following formula 

(XI): 



30 
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R2 R3 



(XD 



wherein B is selected from the group consisting of purines, pyrimidines and five- or 

i 

six-membered agylcones, Rj and R3 are independently selected firohi the group 
10 consisting of H, halogen, OH, 0-acyi, O-aryl and O-silyl, and R, is as defined for Rj 
and Ry or is O-phosphate, or a phannaceutically acceptable metabolite, metabolite 
derivative or salt thereof. 

Preferred conipounds of formula (XT) are those in which B denotes one of the 
following groups (i) to (viii): 

15 



20 



25 



30 
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wherein is CI or NHj and R26 is H, CH3, CF3, F, CI, Br or I. 

The 5-membered carbocydic nucleosides of formula (XI) are known 
compounds and may be synthesised by published procedures or by analogy with 
5 published procedures. For instance the synthesis of (-)-neplanocin A is described by 
Arita et al in XAm. Chem. Soc. (1983), 105 (12). 4049-4055, 

The synthesis of other suitable cyclopentenyl carbocyclic nucleosides is 
described in US-A-4975434, the contents of which are incorporated herein by 
reference. Specific nucleosides are listed in that patent 
1 0 The substitution patterns of preferred compounds of formula (XI) are shown 

in the Table below. A particularly preferred compoimd is cyclopentenyl cytidine 
• (CPE-C). . 



Substitution patterns within formula OCR 

15 





R2 




Fotmula of Nu 


Compound 


OH 


OH 


OH 


(ii) wherein Rj} is 
NHj 


3-deazanq)lanocin A 


OH 


OH 


OH 


0) wheceinRssis 
NHj 


nepIanodnA 


OH 


OH 


OH 


Oil) wherein Rm is 
H 


cydopeotenylcytidine . 
(CPE-Q 



The mycophenolic acid compounds may have the following structure 0W)\ 
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POI) 

wherein 

is 0R« or -N(R7) Rg in which R^, R7 and Rg are independently selected from the 
group consisting of hydrogen and C,-Q alkyl, and R, is selected from the group 
consisting of hydrogen, phenyl and C,-C6 alkyl unsubstituted or substituted by a five- 
5 or six-membered saturated or unsaturated heterocyclic ring. 

Preferred compounds of formula (XII) include those in which R, is hydroxy or 
NH2. When one or more of R5, R^, R7 and Rg is a C,-Q alkyl group, preferably it is a 
C1-C4 alkyl group such as methyl or ethyl. The five- or six-membered saturated or 
unsaturated heterocyclic ring generally contains one, two or three N-atoms and 
10 optionally an O- and/or S-atom. Suitable such rings include pyridino, piperidino, 
pyrrolo, pyrrolidono and morpholino rings. A N-morpholino ring may thus be 
present 

Mycophenolic acid compounds suitable for use in the invention in combination 
with an inhibitor of dihydroorotate dehydrogenase include mycophenolic acid, 
1 5 mycophenolate mofetil which is the moipholinoethy 1 ester of mycophenolic acid, and 
the individual mycophenolic acid derivatives described in US-A-5380879. The ^ 
contents of US-A-5380879 are incorporated herein by reference. 

Therapeutic uses 

20 The dihydroorotate dehydrogenase inhibitors are used to treat flavi virus. 



wo 02/24785 



PCTAJS00/26W 



-28- 

rhabdovinis and paramyxovirus infections, particularly in humans. The infection may 
be acute ur chrunic. The iJiivivIiuS iiisty uc yciluw fever virus, kuxijlii virus, w'est Niie 
viiiis, dengue virus, a hepatitis virus such as hepatitis C virus, or an encephalitis virus 
such as St. Louis encephalitis virus, Japanese encephalitis virus, Murray valley 
3 encephalitis virus and tick-bome encephalitis virus. The rhabdovirus may be vesicular 
stomatis virus or rabies virus. The paramyxovirus may be respiratory syncytial virus 
(RSV). 

A therapeutically effective amount of an inhibitor of dihydroorotate 
dehydrogenase is administered to a subject to be treated. The condition of the subject 

10 can thus be improved. The infection may be cleared from the subject entirely. 

The inhibitor can be administered in a variety of dosage forms, for exanqsle 
orally such as in the form of tablets, capsules, sugar- or film-coated tablets, liquid 
solutions or suspensions or parenterally, for example intramuscularly, intravenously or 
subcutaneotisly. It may therefore be given by injection or mfiision. 

15 The mode of administration and dosage regimen of the inhibitor depends on a 

variety of factors including the particular inhibitor concerned, the age, weight and 
condition of the patient and the nature of the viral iiifection. Typically, however; the 
dosage adopted for ieach route of administration for humans, for example adult 
humans, is 0.001 to 30 mg/kg, most commonly in the range of 0.01 to 5 mg/kg, body 

20 weight. Such a dosage may be given, for example, daily. The dosage may be given 
orally or by bolus infusion, infusion over several hours and/or repeated administration* 

An interferon may also be adnunistered to the subject under treatment The 
inhibitor of dihydroorotate dehydrogenase and the interferon may be given 
simultaneously. Alternatively they may be given up to five days from each other, for . 

25 exampleupto two days apart or up to one day apart or up to four hours apart. The . 
relative timing of the administration of the inhibitor and the interferon may be 
determined by monitoring their respective serum levels. The interferon may be given : 
before the inhibitor of dihydroorotate dehydrogenase, or vice versa. 

The interferon may be administered in various ways such as orally, 

30 intravenously, intramuscularly, intraperitoneally, intranasally, intradermally, and 
subcutaneously. The particular mode of administration and dosage regimen will be 
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selected by the attending physician taking into account a number of factors including 

ilic iigCy wcigiil oiiu COiiuiuOu Oi uic pauciii* li'ic iutlluc ufiiic viidi iiiicciiun, ihe 

dihydroorotate dehydrogenase inhibitor with which it is being administered and, as 
required, the need to obtain a synergistic effect 
S An inhibitor of a second enzyme selected from inosine monophosphate 

dehydrogenase, guanosine monophosphate synthetase, cytidine triphosphate 
synthetase and S-adenosylhomocysteine hydrolase may be administered to the subject 
under treatment in addition to the inhibitor of dihydroorotate dehydrogenase, either in 
addition to or instead of the interferoiL Suitable dosages and formulations of the 

10 inhibitor of the said second enzyme are described in WO 00/50064 mentioned above. 

Separate formulations of the inhibitor of dihydroorotate dehydrogenase on the 
one hand and of the inhibitor of the said second enzyme and/or the interferon on the 
other hand will generally be given to a patient A single fomiulation containing each 
component can however be administered if the dihydroorotate dehydrogenase 

IS inhibitor and the inhibitor of the' said second enzyme and/or the iiiter&ron are stable in 
each other's presence and do not otherwise interfere with each other. 

The pharmaceutical compositions that contain the interferon as an active 
principal will normally be formulated with an appropriate pharmaceutically acceptable 
carrier or diluent dependmg upon the particular mode of administration being used. 

20 For instance, parenteral formulations are usually injectable fluids that use 

phariiiaceutically and physiologically acceptable fluids such as physiological saline, 
balanced salt solutions, or the like as a vehicle which may contain physiologically 
acceptable ainourits of organic diluents such as DMSO. Oral formulations, on the 
other hand, may be solids, e.g. tablets or capsules, or liquid solutions or suspensions. 

25 The inhibitor of dihydroorotate dehydrogenase and the interferon, or the 

inhibitor of dihydroorotate dehydrogenase and the inlubitor of the said second enzyme 
are typically administered in such amounts that a synergistic effect is obtained. Lower 
doses of the two inhibitors and of interferon can be used, which results in a cost- 
saving and a reduction or elimination of side effects that might occur at higher doses. 

30 The interferon will usually be formulated as a unit dosage form that contains from 10* 
to 10', more usually 10* to ^0^ lU per dose. Typically from 3 x 10* to 36 xlO* lU of 
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interferon is administered per day, particularly by injection such as intravenously or 
subcutaneousiy. The dosage may be administered daily, for example for up to five or 
up to twenty weeks. 

S The following Examples illustrate the invention. 

Example } 

Test compounds were weighed and freshly dissolved in dimethyl sulfoxide 
(DMSO). Stock solutions of each chemical in OMSO were kept at 4" C or for longer 
10 storage at minus 80* C. The stock solutions wot diluted in regular medium such that 
the concentrations of each chemical ranged down from 100 as they were serially 
diluted two times to nM concentrations. 

Human liver (HuH7) cells, human primary fibroblasts (MRG5) and 
transformed monkey cells (Vero) cultured in 96 well microtitre plates were each 

IS grown to near confluency in regular medium. The media was removed and each well 
of cells was re-incubated with 0*1 ml. of regular medium containing 1 to 2% of fetal 
calf soum, different concentrations of each of thechemical compounds dissolved in 
regular medium and an amount of each of the viruses listed in Tables 1 and 2. The 
controls consisted of cell controls (cells treated with chemical compounds but not with 

20 virus) as well as viral controls (cells treated only with virus but not with chemicals). 
Nearly all the cells (90 - 100%) in the viral control were in feet killed by the viral 
challenge after several days of incubation with the virus at 3?* C (1 to 2 days for 
VS V, 5 to 6 days for yellow fever virus and 7 to 8 days for dengue fever and Icunjin 
viruses). Cell toxicity was assessed by gross morphological changes, cell lysis and/or 

25 cell cytopathic effects as monitored with the aid of a microscope 1 to 2, 5 to 6 or 7 to 8 
days (to correspond to the number of days, respectively, required for VSV, yellow 
fever or dengue and kunjin virus to kill the cells) after the cells had been concurrently 
treated with a given concentration of each compound and the virus. 

The results are shown in Tables 1 and 2. The antiviral activity of a compound 

30 is indicated by its EDsq value which is the concentration of test comix>und that confers 
a 50% protection against a 100 TCIDjo challenge dose of yellow fever virus, dengue 
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virus or kiinjin virus or RSV, or against a challenge virus of vesicular stomatitis vims 
at an multicipHcity of intection (M.O.I.) of 2.0. 
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Table 1: Antiviral Activities of Test Comnounds 



Test 




VITUS Challenge 


Cell Tyjje 


Selectivity 


comDoiind 










BNID 


1.25 


11 r> 

yellow fever 


Vero 


ND 




1.05 


kunjin 


Vero 






1.25 


dengue 


Vero 






1 15 


YvllUVv IwVCl 


jnux]./ 






1.15 


kunjin 


HuH7 






0.64 


VSV 


HuH7 




Brequinar 


0.02 


yellow fever 


Vero 


2667 




0.02 


kunjin 


Vero 






0.02 


dengue vims 


Vero 








ycliuw iwvci 


nun / 






0.03 


yellow fever 


HuH7 


60* 




0.03 


kunjin 


HuH7 






0.014 


VSV 


HuH7 


2095** 


Dichloroallyl 


0.90 


yellow fever 


Vero 


ND 


lawsone 


1.10 


yellow fever 


HuH7 






0.78 


kunjin 


HuH7 






0.49 


VSV 


HuH? 




Redoxal 


0.25 


yellow fever 


Vero 


ND 




0.39 


kunjin 


Vero 






0.39 


dengue 


Vero 






0.63 


yellow fever - 


HuH7 






0.52 


kunjin 


HuH7 






0.63 


VSV 


HuH7 




Ribavirin 


205 


yellow fever 


Vero 


36 




309 


kunjin 


Vero 






320 


dengue 


Vero 






34 


yellow fever 


HuH7 


70 




60 


kunjin 


HuH7 






120 


VSV 


MRC5 






250 


VSV 


HuH7 





A Selectivity index (SI) is estimated by the ratio of the cs^totoxic dose 
overEDjo. 
}5 ♦ SI @ 5 days 
SI@2days 
ND Not detennined 
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Table 2; Antiviral activities of Test compounds 



EDSOuM 


Compound 


MOl 
Wt 


MRC5 


Vo V 
HuH7 


VT7V 

Yr V 
HuH7 


JvUlN 

HuH7 


VPV 
I r V 

VERO 


VERO 


Ivo V 

VERO 


Brequinar 


375 


NA 


0.08 


0.03 


o:o4 


0,02 


0.04 


0.02 


DK5 


343 


NA 


0.03 


0.03 


0.03 


0.2 


0.1 


0.02 


I3K55 


357 


NA 


NA 


0.1 


0.08 


0.1 


0.2 




I3K46 


349 


NA 


NA 


0.1 


0.1 


0.1 


0.5 




DK52 


359 


100 


NA 


0.3 


0.2 


1.7 


NA 




DK53 


403 




NA 


0.4 


0.7 


0.7 


12.4 




I1KS2 


341 


NA 


NA 


0.5 


0.5 


3.7 


7.3 




I1K46 


331 


NA 




I 


0.8 


3.8 


3.8 




I1K53 


385 




NA 


1 


0.9 


3.2 


6.5 




I1K55 


339 


168 


1.9 


0.5 


0-2 








I2KS 


409 


NA 


NA 


1.7 


2 


0.8 


0.8 




DK4 


367 


NA 


NA 


2.1 


3.4 


0.9 


0.9 




DK36 


335 


NA 


NA 


3 


3.6 


1.9 


3.7 




I2K46 


i349 


NA 


NA 


5.1 


6.3 


NA 


NA 




I2K52 


425 


NA 


NA 


11.3 


9.6 


NA 


NA . 




I2K55 


423 






6.1 


5.8 


11.8 


11.8 




12K51 


483 


NA 


NA 


NA 




1.3 


2.6 




I3K51 


417 






3.1 


2.4 


6 


23.9 




I3K44 


307 






10.7 


153 


32.4 






I3K6 


317 






15 


13.2 


7.9 






I2K42 


389 








27,7 








I2K43 


363 






102.9 


46.5 








I3K42 


323 








53 








I2K20 


353 








110.7 
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I3K43 


297 






100.9 


85.1 








liK44 


289 








133.9 









Example 2 

Vero cells and HuH7 cells were grown to about 99% confluency in 96 
microwells with minimuih essential medium (MEM) containing 10% fetal calf serum. 
Growth medium was removed from the microwells and incubated with one of the 
10 following:- 

(1) lOOjil of interferon a8 containing either 6, 3, 0,6. 6.3, 0.06, or 0.03 lU 
of interferon (Reference to Gb 23-902-53 1, NIH standard, distributed 
by the Natl« Inst Allergy and Infectious Diseases, NIH, USA) per ml of 

IS MEM contaiiiing 2.5 mg/ml human serum albunun. 

(2) 100filofinterferona2contauungeither6,3,0.6,0.3,0.06or0.03IU 
of interfm>h (Reference to MRC 69/19 as well as Gb-23-902-53 1 
standards) per ml of MEM containing 2.5 mg/ml human serum 
albumin. 

20 (3) 100^1 ofinterferonp containing 60, 30, 6, 3 or 0.6 lU of interferon 

(Reference to Gb23-902-53 1 standard) per ml of MEM containing 2.5 
mgfnd human serum. albumixL 

The experiment was done in quadruplicates or duplicates. After the addition of 
25 interferon to the Vero cells in the microwells, iOO^I of a viral challenge consisting of 
100 TCLD30 yeUow fever virus, kunjin virus, dengue vin^ 
inunediately to each of the microwells. DifTerent concentrations of test compoimd 
wm included in the viral challenge as well. In (he case where no test comix>und was 
used (i.e. the viral control), only lOO^I of the viral challenge was added to the wells in 
30 100 fit of MEM containing 2.5 mg/ml human serum albumin. The test compound was 
Brequinar. 

In the control cells treated with test compound alone, 1 00 ^1 of MEM 
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containing 2.5 mg/ml human serum albumin instead of interferon was added to the 
cells followed by an addition of another 100 ^1 of MEM/human serum albumin (2.5 
mg/ml) containing test corripound. The cells were examined for virus-induced 
cytopathic effects pn days 1 to 2, 5 to 6 or 7 to 8 (to correspond to the number of days, 
5 respectively, required for VSV, yellow fever or dengue and kunjin virus to kill the 
cells) for the antiviral activities of interferon or of the test compound. The results are 
shown in Table 3. 
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Table 3; Enhancement of Antiviral Effect of Interferon bv Test Compound 





|iM of 


Type of 


Cnailenge 


Cell 


Fold 


Compound 


lest 


Human 


Vims 


Type 


enhancement 




Compound 


Interferon 








Brequinar 


0.04 


a8 


yellow fever 


Vero 


3 




0.04 


a2 


jrtllV/VY i.vVwI 


V Ci U 


1 n 




0.04 


P 


yellow fever 


Vero 


5 




0.10 


a8 


yellow fever 


Vero 


15 




0.10 


a2 


yellow fever 


Vero 


20 




0.10 


P 


yellow fever 


Vero 


20 




0:10 


a2 


dengue 


Vero 


10 




0.02 


P 


kunjin 


HuH7 


4.5 




0.02 


P 


yellow fever 


HuH7 


4.5 




0.057 


P 


vsv 


HuH7 


266 


; BNID 


1.2 


d8 


yellow fever 


Vero 


10 




1.2 


a2 


yellow fever 


Vero 


5 




1.2 


P 


yellow fever 


Vero 


5 




1,2 


P 


kunjin 


Vero 


6 


I2K5 


0.161 


a2 


yellow fever 


Vero 


3 . 


I3K5 


0.114 


o2 


yellow fever 


Vero 


3 




0.114 


Qo 


yellow fever 


Vero 


J 




0.114 


P 


yellow fever 


Vero 


3 




0.160 


a2 


yellow fever 


Vera 


10 




0.160 


ag 


yellow fever 


Vero 


3 




0.160 


P 


yellow fever' 


Vero 


3 




0.224 


a2 


yellow fever 


Vero 


10 . 




0.224 


a8 


yellow fever 


Vero 


10 




0J224 


P 


yellow fever 


Vero 


33 ' 




0.297 


02 


Dengue 


Vero 


10 




0.297 


P 


Dengue 


Vero 


3 




0.417 


a2 


Dengue 


Vjero 


33 




0.417 


a8 


Dengue 


Vero 


10 




0.417 


P 


Dengue 


Vero 


33 




0.222 


a2 


Kunjin 


Vero 


3 


1 0312 


o8 


Kunjin 


Vero 


3 



10 

Example 3: Preparation of novel bomnounds of formula lla 

A mixture of the trifluoromethoxy-substituted isatin of formula (IX) defined 
above (0.3mmol) and potassium hydroxide (1 .8mmpl in 1ml of water) was heated at 
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125°C in ethanol (2mL) for 2 hours. A ketone of formula (X) as defined above in 
which R^^, R^"*, R*^ and R" are all hydrogen (0.6mmol in ImL ethanol) was added and 
the mixture was refluxed further for 12 hours. 

The mixture was cooled and concentrated under reduced pressure. The residue 
5 was takenupin water (25mL) and extracted with diethyl ether (2 x20mL). the 
aqueous layer was acidified with glacial acetic acid until precipitation occurred. The 
resulting precipitate of 2-(4-biphenylyl)-6-trifluoromethoxy-quinoline-4-carboxylic 
acid (compound I2K5) was filtered, washed thoroughly and dried in high vacuum for 
2 days. 

10 Characterising data for the compound are as follows: 

NMR: (Acetone-d6, 400 MHz)) 5:7.42-7.54 (m,3H), 7.76-7.79 (m, 3H), 7.88(d, J= 
8.44 Hz, 2H), 8.30 (d, J = 9. 16 Hz, IH), 8.44-8.47 (m, 2H), 8,76 (s, IH), 8.94 (s, IH). 
CjjHuFjNOa calcd. 409.1; found 410.1 (M+H)*. 

IS By the method described above, using the appropriately substituted ketone of 

formula PO, the following compoimds were prepared: 

2.(4.biphenylyl)-3-methyl-6*trifluoromethoxy-Kiuinoline-4-^^ acid (I2K55); 
NMR:(Acetone-d6, 400 MHz) S: 2.44 (s, 3H), 7.49 (t, J= 7.31 Hz, IH) (t, J- 7.59 
20 Hz, 2H), 7,62 (d,y= 8.57 Hz, 110, 7.72-7.82 (m,6H), 7.92 (s,lH^^ 
Hz, IH). C24H16F3NO3 calci 423.1; found 424,1 QA^W^ 

2-(4-cyclohexylphenyl)-6^trifluorDmethoxyHiuinoUne-4-cari^^ acid (I2K46); 
NMR:(Acetone-d6, 400 MHz) 5:1.29-1.34 (m^ IH), L42-1.58 (m, 4H), 1.75-1.78 (m, 
25 IH), 1.85-1.96 (m,4H), 2.62-2.68 (m, lH),7.46(d,7= 8.20 Hz,2H),7.78 (d,>=9.16/ 
Hz, IH), 8.28-8.31 (m, 3H), 8.69 (s, IH), 8.91 (s,lH). C25H2oF3N03calcd. 415,1; 
found 416.1 (N4+H)*. 

2-(4-benzyloxy-2-methoxy-3-methyi-phenyl)-6-trifluoromethoxy-quinoIinc^ 
30 carboxylicacid(I2K51); 

NMR: (Acetone-d6, 400 MHz) 8: 2.29 (s. 3H), 3:58 (s, 3H), 5.27 (s, 2H), 7.07 (d, J= 
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8.64 Hz,lH), 7.35 (t, J= 7.23 Hz, 1 H), 7.43 (t. 7= 7.48 Hz, 2H), 7.55 (d,J= 7.39 Hz, 
IH), 7.77 (d. J=8.82 Hz, IH), 7.87 (d,y=8.73Hz, 2H), 7.77 (d,J= 8.82 Hz, IH). 7.87 
(d. J= 8.65 Hz, IH), 8.27 (d, 9.15 Hz, IH). 8.79 (s, IH, 8:96 (s, IH). CjjHjoFjNO, 
calcd. 483.1; found 484.1 (M+H)*; and 

5 

2-(4-phenoxyphenyI)-6-trifluoromethoxy-quinoline-4-carboxyIic acid (I2K52); 
NMR: (Acetone-d6, 400 MHz)8: 7.12-7.21 (m, 5H), 7.43 - 7.47 (m, 2H), 7.78 (d,y= 
9.20 Hz, IH), 8.27 (d, J= 9.22 Hz, IH), 8.39 (d, 7= 8.89 Hz, 2H), 8.68 (s, IH), 8.92 
is, IH). CjjHmFjNO^ calcd. 425.1 : found 426. 1 (M+H)*. 
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CLAIMS 

1 . Use of an inhibitor of dihydroorotate dehydrogenaise in the manufacture 
of a medicament for use in the treatment of an infection attributable to a virus of the 

5 Fiaviridae, Rhabdoviridae or Paramyxoviridae family. 

2. Use according to claim 1 , wherein the inhibitor is a compound of the 
formula (I): 




(I) 



. wherein: 

each A is independently selected from the group consisting of hydrogen, halogen, 
10 pe?iiaIoalkoxy, amino CrC8alkyl,N02,CN, S02C^^^^ C3- 
C, cycloallqrl, CrGrcycioalkcnyl, aiyl, aryloxy, Cj-C^ peAaloaU^l and Y; or 
two adjacent groups A on ring b f<mn, togctiier with the phenyl ring to which they are 
attached, a n^hthalene ring system; 

R is cycIohexyU phenoxy or benzo}^, or a phenyl ring ^ch is unsubstituted pr 
IS siibstitutedby a group A as defined above; or 

R and an adjacent group A on ring b form/together with the phenyl ring to wluch 
are attached, a naphthalene or phenanthrene ring system; 

Y is selected from the group consisting of COOM, CONHR', SOjM and hydrogen; 
M is selected from the group consisting of H, Li, Na, K and 0.5 Ca; 
20 R' isC,-C,oalkyl; " 
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n is 1 or 2; and 

T is =N~ or =C(Z)- wherein either: 

(i) Z is selected from the group consisting of hydrogen, NHj., OH; C,-Cg alkyl, 
C3-C7 cycloalkyl, aryl and C,-Q perhaloalkyl. or 
5 (ii) Z is a bridging moiety selected from the group consisting of -V-W- 

(wherein V is CH^ or S and W is CH^, O, S or NH) and -(CH2)2 -C(-Z)- wherein Z is 
O or H2, the said bridging moiety being attached to the ortho position of ring b of the 
adjacent biphenyl group, thereby completing a ring, 

3. Use according to claim 2, wherein the inhibitor is a compound of 
10 formula (la): 




"v^erdn: , 

each A is independmtly selected from the group consisting of hydrogen, halogen, 
amino C, A alkyl, NO2, CN, SOjCH,, CrQ alkyl, Cj-C^ 
25 perhaloalkyl and Y; 

Y is selected from the group consisting of COOM, CONMl' SO3M 
M is selected from the group consisting of H, Li, Na, K and 0.5 

is CrC,o alkyl; and 
T is =N- or =C(Z>- wherein eithen 
30 (i) Z is selected from the group consisting of hydrogen, NHj, OH, C,-Cj alkyl, 

Cy-Cj cycloalkyl, aryl and C.-Q perhaloalkyl. or 
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(ii) Z is a bridging moiety selected from the group consisting of -V-W- 
(wherein V is CH2 or S and W is CH2, 0, S or NH) and -(CHih 'C{-=Zy wherein Z is 
O or H2, the said bridging moiety being attached to the ortho position of ring b of the 
adjacent biphenyl group, diereby completing a ring. 
5 4. Use according to claim 2 or 3 wherein the inhibitor is a compound of 

the formula (II): 



10 




(ii) 



15 . 

R* is H, a halogen or OCF3; 
RMsHorCi-Cfialkyl; 

is H or OR* wherein is H or CrQ alkyl; 
20 R'* is H or CfQ aikyl; or R^ and R^ fotm^ together with phenyl ring h to which they 
are attached, a mq)hthalene ring; and : 

R^ is cyclohexyl, ph^yl or benzoxy, or a j^henyl ring ydiicfa is unsubstituted or 
substituted by halogen; or R^ and R^ form» together with phenyl ring ^ to which they 
are attached, a phenaintfar^e ring. 
25 5. Useaccordingto any oneofclainis2 to4 whereintheinlubit^^ 

compound of formula (ilb): 
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9OOM 




(lib) 



10 wherein M is H. or Na. 

6. Use according to claim 1 wherein the inhibitor is a compound of 
formula (I')' 



Y 




wherein A and Y are as defined above for formula (I); . 
15 R' is hydrogen and R' is a thiophene ring or a grbiq) of formula Q!) or (ii'): 




or R' and R" form, together with the carbon atoms (denoted "C") to which they are . 
attached, a ring system of formula (iii*) or (iv'): 
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(ivO 



10 vdiereinR"' isHorhalogenandR'^.is HorCj -Qalkoxy. 

7. Use according to claim 1 , >^erein the inhibitor is a compound of the 
fommla(in): 



15 




(HI) 



wherein: 

each A' is independently selected from the group consisting of hydrogen, Ci-Cs 
alkyl, C|-Cs alkoxy, Cj-Cg alkenyl» Cj-Cg alkynyl, C3-C7 cycloalkyl, halogen, 
25 unsubstttuted aryl, X-substituted aryl, NO2, GN, CQOR, CONHR and NHR; 

X is selected from the group consisting of halogen, NO2, C^Cs alkyl, aryl, fused aryl 
anddoOR; 

R is selected from the group consisting of hydrogen and CpCg alkyl; and 
B is selected from the gix>up consisting of CrCg alkyl, H, CF3 and aryl which is 
30 unsubsituted or substituted by halogen, CrCg alkoxy, CfCg alkyl, NO2, aryl or fused 
aryl. 
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8. Use according to claim 7, wherein the inhibitor is a compound having 
the formula (IV): 




(IV) 



O 



"Br " 

9- Use according to claim I , wherein the inhibitor is a compound having 
the formula (V): 
10 . ' 

7 



15 




O 



whereb: 

is selected firom the group consisting of hydrogen, C,-C, alkyl, Cj-Cg alkenyl, Q- 
Cg alkynyl, CyO, cycloalkyl, halogen, unsubstituted aryl, halogen-substituted aryl; 
20 fused aiyl,N02,CN,NHR' and N(R»)2; 

R' is selected fom the group consistmg of hydrogen, C,^^^ 
X' is hydrogen or halog^ and - . 
B', and are each independently selected fiom hydrogen, 
OH, CrQ alkyl, halogen, CN, NOj and CF3. 

^ 10. Use according to claim Uwherem the inhibitor is a compound having 

the formula (VI): . \ 
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(VI) 



1 1 . Use according to claim 1, wherein the inhibitor is a compound having 
the formula (VII): 




(vn) 



10 wherein: 

each is independently selected from the group consisting of hydrogen, C|-C« 
alkyI,.CrC|o alkoxy, halogen and N(R%; 
is a direct bond, -GH=CH- or -CaC-; 
is selected firom the group consisting of 6, S and NR^; 
15 is sdected firom the group consisting of hydrogen, C|-C4an^l£uidaryl; 
is selected firom the group consisting of COOM' and SO3M'; and 
M* is selected from the group consisting of H, Li,. Ha, K and 0.5 Ca. 

12. Use according to claim 1 1 , wherein the inhibitor is a compound 
having the forniula (Vm): . 
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(VIII) 



10 13. Use according to any one of the preceding claims wherein the virus is 

a flavivirus selected firom the group consisting of hepatitis viruses, yellow fever 
virus, West Nile virus, kunjin virus, dengue viruis, St Louis encephalitis virus, 
Japanese encephalitis virus, Murray valley encephalitis virus and tick-home 
encephalitis virus. 

15 14. A method according to any one of claims 1 to 13, wherein the virus is 

a rhabdovirus selected from vesicular stomatitis vims and rabies virus, or is the 
paramyxovirus RSV. 

IS. Use according to any one of the preceding claims wherein the 
medicament is for administration with an interferon. 

20 16. Use according to any one ofthe preceding claims wherein the 

medicament further comprises an interferon. 

17. Use according to claim 15 or 16, wherein the interferon is ahuman 
interferon. 

1 8. Use according to claim 17, wherein the interferon is selected from the 
25 group consisting of interferon a2, interferon a8 and interferon p. 

19. Use according to claim 1 8, wherein the interferon is himian interferon 
a8 having a specific activity of from 0.3x10' to 3x1 0* lU per mg protein. 

20. Use according to claim 1 8, wherein the interferon is human interferon 
P having a specific activity of from 2x10" to 8x10* per mg protein. 

30 2 L Use according to any one of claims 1 5 to 20 whwein the inhibitor and 

the interferon are used in respective amounts which produce a synergistic effect. 
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22. Use according to any one of the preceding claims wherein the 
medicament is for use with an inhibitor, of a second enzyme sclccicu from inosine 
monophosphate dehydrogenase, guanosine monophosphate synthetase,, cytidine 
triphosphate synthetase and S-adenosylhomocysteine hydrolase. 
S 23. Use according to claim 22 wherein the medicament further comprises 

the inhibitor of the said second enzyme. 

24. Use according to claim 22 or 23 whorein the inhibitor is 
mycophenolic acid, cyclopentenyl cytosine (CPE-C) or 3-deazaneplahocin A. 

25. Use according to any one of claims 22 to 24 wherein the inhibitor of 
10 the second enzyme and the inhibitor of dihydrooratate dehydrogenase are used in 

respective amounts which produce a synergistic effect. 

26. A compound of formula (Ila): 



15 




20 wherein 

M is selected from the group consisting of H, Li, Na, K and 0.5 Ca; , 
R^^isHorCrQalkyi; 

R^Ms H or OR* wherein R*^ is H or CrQ alkyl; 

R** is H or C|-Ce alkyl; and ' 
25 R^^ is phenyl, cyclohexyl, phenoxy or benzoxy; 

or a metabolite or prodrug precursor thereof . 

27. A compound according to claim 26 which is selected from: 

2-(4-biphenylyl>6-trifluoromethoxy-quinoline-4-carboxylic acid (compound I2K5); 

2-(4-biphenylyI)-3-methyl-6Ttrifluoromethoxy-quinoline-4-carboxylic acid 
30 (compound I2K55); 

2-(4-cyclohexylphenyl)-6-trifluoromcthoxy-quinoline-4-carboxylic acid (compound 
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I2K46); 

2-(4-ben2yIoxy-2-methoxy-3.methyl-phenyl)-6-trifluoromethoxy-quinolin^ 
carboxy He acid (compound I2K5 1 ); land 

2-(4-phenoxyphenyl)-6-trifluorometh6xy-quiaoline-4-carboxyli acid (compound 
5 I2K52). 

28. A process for producing a compound of formula (Ila) as claimed in 
claim 26, which process comprises 

a) condensing a trifluoromethoxy-substituted isatin compound of the 
following formula (IX): 

10 




whwein R^^ and R" are as defmed in claim 26, in the presence of a base; and 
(b) if desired, converting a iesulting coixqwund of formula (Ila) in which M 

20 isH into a phannaceuticaUy acceptable salt thereofwherem Mis Li, Na,K or 0.5 
Ca. 

29; A method oftreating a host infected with a virus of the Flaviviridae, 
Rhaboviridae or Paramyxoviridae family, which method comprises administering to 
the host ah inhibitor of dihydroorotate dehydrogenase. 
25 30. An anti-flavivirus, antirrfiabdovirus or anti-paramyxovirus agent 

comprising an inhibitor of dihydroorotate dehydrogenase. 

31. Products containing an inhibitor of dihydroorotate dehydrogenase and. 
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an interferon as a combined preparation for simultaneous, separate or sequential use 
ill ixciiuiig oil iiiTcCuuii 2tilribuiabie to a virus of the Fiaviviridae, Khabdoviridae or 
Paramyxoviiidae family. 

. 32. Products containing an inhibitor of dihydrobrotate dehydrogenase . 
5 and an inhibitor of a second enzyme selected from inosine monophosphate 
dehydrogenase, guanosine monophosphate synthetase, cytidine triphosphate 
synthetase and S-adenosylhomocysteine hydrolase as a combined preparation for 
simultaneous, separate or sequential use in treating an infection attributable to a virus 
of the Flaviviridae, Rhabdpviridae or Paramyxbviridae family. 
10 33, Products according to claim 32 A^ch additionally contain an 

interferon. . 

34. A method for identifying an anti-flavivirus, anti-rhabdovirus or anti- 
paramyxovirus agent, \\1uch method comprises: 
(a) . providing a test compound; 
1 S (b) detmiuning whether the test compound has activity as an inhibitor of 
dihydroorotate dehydrogenase; and 
(c) selecting the test compound as an anti-flavivirus, anti-rhabdovirus or anti- 
paramyxovirus agent if it is shown to have activi^ in step (b). 
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Present claims 1, 15-2B, 29 -34 relate to a use and respectively to a 
product and to a method defined by reference to a desirable, 
characteristic or property, namely to an "inhibitor of dihydroorotate 
dehydrogenase" 

The claims cover all uses, products, methods having this characteristic 
or property, whereas the application provides support within the meaning 
of Article 6 PCT and/or disclosure within the meaning of Article 5 PCT 
for only a very limited number of such compounds. In the present case, 
the claims so lack support, and the application so lacks disclosure, that 
a meaningful search over the whole of the claimed scope Is impossible. 
Independent of the above reasoning., the claims also lack clarity (Article 
6 PCT). An attempt is made to define the use. product and method by 
reference to a result to be achieved. Again, this lack of clarity in the 
present case is such as to render a meaningful search over the whole of 
the claimed scope impossible. Consequently, the search has been carried 
out for those parts of the claims which appear to be clear, supported and 
disclosed, namely those parts relating to the use or the product 
containing the compounds of formula (I) , (la), (II), (lib), (T) (III), 
(IV), (V), (VI), (VII) (VIII) and the compounds of formula (Ila) e.g 
those prepared in examples 1 to 3 and mentioned in Tables 1 to 3 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, reUting to Inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case Irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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